Several wood samples collected from Dorslandboom, a large African baobab (Adansonia digitata L.) from Namibia, were investigated by AMS radiocarbon dating subsequent to pretreatment and, alternatively, without pretreatment. The comparative statistical evaluation of results showed that there were no significant differences between fraction modern values and radiocarbon dates of the samples analyzed after pretreatment and without pretreatment, respectively. The radiocarbon date of the oldest sample was 993 ± 20 BP. Dating results also revealed that Dorslandboom is a multi-generation tree, with several stems showing different ages.
Introduction
After over one hundred years of research, determining the ages and growth rates of tropical trees is still a challenging topic [1] . If trees exhibit annual/seasonal growth rings, ring counting is the most accurate and reproducible method for age and growth rate determination. However, the existence of annual/seasonal rings in tropical trees is very controversial [1] [2] [3] [4] [5] . Consequently, for tropical trees with growth rings that are not strictly annual or seasonal, without well defined rings and/or a continuous sequence of rings, due especially to hollow parts, radiocarbon analysis represents the only accurate method for dating [5, 6] . According to the usual procedure, wood samples are pretreated prior to radiocarbon dating. Pretreatment is considered necessary to remove non-structural mobile carbon, primarily lignin, in order to isolate for dating exclusively the structural non-mobile carbon components, mainly cellulose [7] .
One of the latest AMS developments is the continuous-flow AMS (CFAMS) which uses a genuine gas ion source, allowing for instantaneous analysis of minute amounts of sample [8, 9] . Long wood samples can be investigated point-by-point by CFAMS, providing a continuous stream of information on age values and growth rate variations of the whole length of the investigated samples. Unlike standard AMS and other techniques in which wood samples are pretreated prior to dating, CFAMS has the capability of analyzing wood samples instantaneously with a very high accuracy, if pretreatment is not necessary.
The main aim of the research was to establish whether pretreatment is mandatory or not for the accurate radiocarbon dating of wood samples collected from tropical tree species with low non-structural mobile carbon content. As the model species we chose the African baobab (Adansonia digitata L.). Species of the genus Adansonia, which belongs to the Malvaceae family, are tropical trees whose woody tissue (xylem) contains little nonstructural carbon, mainly lignin [10] .
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Several wood samples collected from Dorslandboom, a large African baobab, were investigated by AMS radiocarbon dating, with and without pretreatment. Other objectives of our study were to determine its age and the history of its multi-stemmed trunk. Sample preparation. For samples 1a-6a, the acid-base-acid pretreatment method [12] was used to remove soluble and mobile organic components prior to AMS investigation. The wood samples 1b-6b were investigated by AMS without pretreatment.
Materials and methods

Dorslandboom
AMS measurements. Radiocarbon measurements were performed at the NOSAMS Facility of the Woods Hole Oceanographic Institution with a 3 MV Tandetron (TM) AMS system.
Calibration.
Fraction modern values were converted to calendar (cal) ages with the OxCal v4.0.3 for Windows [13] , by using the IntCal04 atmospheric data set [14] .
Statistical analysis. The comparative analysis of AMS dating results acquired by the two methods, i.e., with and without pretreatment, was performed by using the paired t-test and the Statistica 7.0 software [15, 16] .
Results and Discussion
Fraction modern values and radiocarbon dates. Calibrated ages. Calibrated calendar (cal) ages are also shown in Table 1 . The 1-σ probability distribution was chosen to calculate calendar years. Each 1-σ probability distribution corresponds to one or several ranges, out of which one (marked in bold) was For four samples (1a, 2a, 2b, 5b) , the 1-σ distribution corresponds only to one range. In the case of eight samples, for which there are two or three 1-σ ranges, one range was selected for reasons discussed below. In six cases (1b, 3a, 3b, 4b, 5a, 6a), the probability of one range is significantly greater than the other(s); therefore, it was selected as cal AD range. Two samples (4a, 6b) have two 1-σ ranges with almost equal probability distributions. In this case, the closest range to that selected for the corresponding twin sample (4b, 6a) was chosen as cal AD range.
For calibration the general IntCal04 data set [14] was used rather than the SHCal04 data set for the Southern Hemisphere [17] , as the latter does not yet contain information for lower southern latitudes and for Africa [6] .
Age of Dorslandboom. The radiocarbon date of the oldest sample 3b was of 993 ± 20 BP, which corresponds to a calibrated age of 980 ± 15 years. The original large sample, out of which the small sample 3b was extracted, originated from the collapsed double stem A, more precisely from the base of stem A1. Its dimensions were of 18 x 4 cm (length x width) and the restored curvature radius was 0.69 m. Taking into account the diameter at breast height (dbh) of stem A1, which was 2.70 m, one can consider that this large sample and, consequently, the oldest dated sample 3b originate practically from the midway between the center and the outside part/bark of stem A1. For determining the true age of stem A1, one should consider the literature data on the growth rate dynamics of African baobab and the severe growth decline of old trees [18, 6] . The first radiocarbon investigation of an African baobab dated two samples collected from the center and from the midway between the center and the outside part adjacent to bark, respectively, of the 6 stump of an old African baobab felled at Lake Kariba in 1960 [19] . The two radiocarbon dates were 1010 ± 30 and 740 ± 30 BP (the original paper reported errors of ± 100 14 C years, due to certain arbitrary corrections). According to the present calibration curve IntCal04, these values correspond to 950 ± 20 (for the center) and 690 ± 15 years (for the midway between center and outside part). By adapting these values for stem A1 of Dorslandboom and considering the age of sample 3b, one obtains a theoretical age of 1350 ± 15 years for the center of stem A1. Considering that Dorslandboom was older than the Lake Kariba tree and other possible errors, we estimate that the age of stem A1 and of the oldest part of Dorslandboom is of 1300 ± 100 years. These results evince that Dorslandboom is not only a multi-stemmed tree, but also a multi-generation baobab with knitted stems of different ages. According to the age of sample 3b, the mean annual increase in radius of stem A1 was only 0.704 mm yr -1 over the past 980 years.
History of Dorslandboom
Conclusions
Wood samples collected from Dorslandboom were investigated by AMS radiocarbon
dating. The statistical analysis shows no significant differences between fraction modern values and radiocarbon dates for samples analyzed with pretreatment and without
pretreatment. The results demonstrate that direct combustion of tropical wood samples with low non-structural mobile carbon content, by laser ablation followed by continuousflow analysis in an AMS gas ion source can produce accurate dating information. The results indicate that such wood samples can also be accurately radiocarbon dated even without pretreatment, by standard AMS or more traditional techniques. 
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